Chronic daily ethanol and withdrawal: 5. Diurnal effects on plasma thyroid hormone levels.
We previously demonstrated that chronic daily ethanol consumption and daily withdrawal by male rats in a modified ethanol liquid diet paradigm produced (a) chronically increased adrenal glucocorticoid activity; (b) decreased plasma testosterone; (c) decreased forebrain proopiomelanocortin gene expression; and (d) corresponding alterations in plasma leptin levels-all of which are consistent with reported changes during alcohol abuse and alcoholism. Each of these systems interact with hypothalamo-pituitary-thyroid (HPT) regulation, and links between chronic alcohol abuse and thyroid dysfunction have been suggested by both human and rat studies. Accordingly, we have begun to investigate potential HPT mediation of, or response to, alterations in these systems by investigating plasma thyroid hormone levels in the same chronic daily ethanol/ withdrawal paradigm. Chronic daily episodes of ethanol consumption and withdrawal by male Sprague- Dawley rats decreased plasma levels of free (non-protein- bound) triiodothyronine (T3) (p < 0.01) and free thyroxine (T4) (p < 0.05) in the morning but not in the afternoon, relative to both ad libitum-fed and pair-fed controls (n = 9/treatment). Plasma total T4 levels were likewise suppressed (p < 0.01) in the morning, whereas total T3 levels were increased (p < 0.05) in the afternoon. These changes eliminated normal diurnal patterns (higher in the morning) of plasma free T3, free T4, and total T3 concentrations. Three weeks after cessation of ethanol consumption, morning plasma levels of free and total T3 and T4, as well as plasma thyroid-stimulating hormone (TSH), were all not significantly changed by the prior ethanol consumption or pair-feeding. These results reveal that plasma thyroid hormone concentrations are suppressed in a time of day dependent manner by chronic daily ethanol consumption and daily withdrawal in this model of chronic ethanol abuse. During subsequent long-term "abstinence," these thyroid hormones returned to control levels. These results are consistent with evidence that thyroid function is commonly diminished in alcoholism, with variable reports of recovery during abstinence. Further investigations with this rat model of daily ethanol consumption and daily withdrawal will help resolve interactions and roles of the HPT axis in alcohol abuse.